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Description 

Chlamydia trachomatis is a major human pathogen responsible for such diseases as trachoma, inclusion conjunc- 
tivitis, pneumonia, lymphogranuloma venereum, and mucous membrane genital tract infections such as cervicitis and 

5 urethritis. The latter infections may develop systemic complications resulting in epididymitis, salpingitis, or perihepatitis. 
Thus, it would be of great medical interest to develop reagents and vaccines useful in the diagnosis and treatment of 
patients infected with Chlamydia trachomatis . 

Chlamydia trachomatis species are divided into two biovars, the trachoma biovar and the lymphogranuloma ve- 
nereum (LGV) biovar, based on the disease inducing characteristics of the species. Each biovar, in turn, includes a 

10 number of serovars based on specific serological determinants. The trachoma biovar contains twelve known serovars, 
while the LGV biovar includes three known serovars. Unique serological determinants which are characteristic of the 
species, biovar, and serovar have been associated with the major outer membrane protein (MOMP), which protein 
accounts for over 60% of the total cell wall protein synthesized during chlamydial development. The major outer mem- 
brane protein of each serovar appears to have a unique structure and includes species-specific, biovar-specific, and 

is serovar-specific epitopes, allowing Chlamydia trachomatis to be classified by reaction with a panel of monoclonal 
antibodies specific for the various epitopes. The molecular weight of the various MOMP's generally ranges from about 
38kD to 45kD. The serovars display varying antigenic complexity, with certain serovars eliciting broad cross-reactivity 
with others in the same biovar, while other serovars display little or no such cross-reactivity. 

Vaccines utilizing purified and unpurified preparations of intact Chlamydia trachomatis have been prepared and 

20 tested on monkeys. While successful protection against subsequent challenge with the same chlamydial serovar was 
achieved, it was found that heterologous serovar challenge resulted in more severe pathology than that experienced 
by controls who had not been immunized. In human trials, immunization with the vaccines afforded significant protection 
against the serovar of the vaccine for up to two years, but hypersensitivity resulted from infection with heterologous 
serovars. 

25 

2. Description of the Relevant Art 

The nature of the major outer membrane protein and its relation to the biovars and serovars of Chlamydia tracho- 
matis are discussed in Grayston and Wang (1975) J. Infect. Dis. 132:87-105; Stephens etal. (1982)J. Immunol. 128: 

30 1083-1089; and Caldwell et al. (1981) Infect. Immun. 31:1161-1176. Inhibition of infectivity of Chlamydia trachomatis 
by both ant'i-chlamydial antisera and monoclonal antibodies has been demonstrated. Caldwell and Perry (1982) Infect. 
Immun. 38:745-754; and Clark et al. (1 982) Infect. Immun. 38:1 273-1 278. Vaccine trials conducted with intact chlamy- 
dial elementary bodies are reported by Collier (1961) Lancet 1:795-800; Wang et al. (1967) Amer. J. Ophthal. 63: 
1615-1630; and Woolridge et al. (1967) Amer. J. Ophthal. 63:1645-1653. The cloning and expression of a gene en- 

35 coding a 74,000 dalton chlamydial antigen in E. coli is reported by Stephens et al. (1983) Abstracts Annual Meeting 
American Society of Microbiology, B29, p. 35. Stephens et al. failed to obtain expression of a major outer membrane 
protein. Wenman and Lovett (1 982) Nature 296:68-70, report the expression of a 1 9,000 dalton Chlamydia trachomatis 
polypeptide. The polypeptide does not appear to be involved in the major outer membrane protein. Allan et al. (1 984) 
Infect. Immun. 45:637-641 , recently reported the cloning of the major outer membrane protein gene. Nano et al. (1 985) 

40 infec. Immun. 48:372-377 report the sequencing of the first 25 N-terminal amino acids of the major outer membrane 
protein and the cloning of at least a portion of the gene. An immunoassay for the detection of Chlamydia trachomatis 
antigen is described in U.S. Patent No. 4,497,899. 

si IMMARY OF THE INVENTION 

45 t 

Polypeptide compositions having immunological activity corresponding to that of a major outer membrane protein 
(MOMP) of Chlamydia trachomatis are produced by expressing a chimeric DNA construct comprising a MOMP poly- 
nucleotide at least 27 base pairs in length from the sequence of Appendix A under the regulatory control of a regulatory 
system recognized by a unicellular expression host. The MOMP polynucleotide may code for the entire protein or for 

so a fragment thereof, and may be expressed in conjunction with another structural gene to yield a fused translation 
product. Polypeptide compositions according to the invention comprise from nine to fifty amino acids having a sequence 
coming within the amino acid sequence of Appendix A and may be characterized by the presence of non-interfering 
amounts of substances derived from the expression, which presence may be used to distinguish the polypeptides of 
the present invention from the natural polypeptides. The polypeptide compositions of the present invention are useful 

55 as substitutes for the naturally-occurring MOMP's of Chlamydia trachomatis , particularly as immunological reagents, 
e.g., in serological assays to detect the presence of antibodies in blood, the immunogenic substance in vaccines, and 
the like. The MOMP polynucleotides will also be useful as labelled probes for diagnostics. 
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DESCRIPTION OF THE SPECIFIC EMBODIMENTS 

Methods and compositions as defined in the claims are provided for the efficient expression of polypeptides dem- 
onstrating immunological activity analogous to that of a major outer membrane protein (MOMP) of Chlamydia tracho; 
s matis By analogous immunological activity, it is meant that, when administered to a vertebrate, the polypeptides will 
didTan immunological response which is cross-reactive with antibodies elicited by administration of the natural MOMP. 
The present invention employs a DNA construct includinq a MOMP polynucleotide or fragment thereof at least Z7 
based pairs in length from the sequence of Appendix A encoding a polypeptide under the transcriptional and transi- 
tional control of suitable regulatory sequences. MOMP polypeptides free from other chlamydial antigens are obtained 
10 by expressing the MOMP polynuclectides in a unicellular host other than Chlamydia trachomatis. 

The MOMP polynucleotides of the present invention may be initially derived from any of the chlamydial serovars 
and may be employed in a natural or modified form. MOMP nucleotides having a sequence corresponding to an intact 
natural MOMP gene will usually be employed when it is desired to express the entire MOMP, although it will be possible 
to alter the sequence for a desired purpose, e.g., to conform to the codon bias of the expression host (as discussed 
J5 below) or to create or delete restriction sites, so long as the amino acid sequence is not significantly altered. Shorter 
DNA sequences corresponding to portions of the MOMP gene will be employed when it is desired to produce only a 
fragment of the natural proteins. Usually, such sequences will encode for an epitopic region(s), comprising at least 27 
bp, usually at least 36 bp, preferably at least 45 bp, and may be much longer. 

It will sometimes be desirable to express the MOMP polynucleotide together with other gene(s) in order to provide 
20 fused translation products having desirable properties. For example, when producing low molecular weight MOMP 
polypeptide fragments (below about 5kD), it may be desirable to fuse the MOMP polypeptide to an immunogenic carrier, 
e g , tetanus toxoid or hepatitis B surface antigen. It is also possible to fuse MOMP fragments from more than one 
serovar to each other and/or a gene expressing a suitable immunogenic carrier. Conveniently, the MOMP polynucle- 
otide will be inserted in proper reading frame with the fused gene and under the regulatory control of the regulatory 
25 system of the fused gene. Recovery of the gene product may be facilitated by employing a secretory protein as the 
fused gene product, as described below. 

The MOMP polypeptides may be glycosylated, partially glycosylated, or unglycosylated, depending on the nature 
of the expression host. Generally, prokaryotes such as E. coli will provide no glycosylate of the translated MOMP 
gene products, while yeast and mammalian cell culture will provide partial or substantial glycosylate. Thus, it will be 
30 possible to vary the final MOMP product by appropriate selection of the expression host. 

The MOMP polynucleotide may be synthetic or natural, or combinations thereof. A natural MOMP gene (or a portion 
thereof) may be obtained by preparing a Chlamydia trachomatis genomic library and screening for the presence of the 
MOMP gene. Screening may be accomplished using antibodies for the gene product or using labelled DNA probes 
specific for the polynucleotide. Both methods are exemplif ed in the Experimental section hereinafter. Suitable antibod- 
35 ies are commercially available or may be prepared from purified MOMP obtained from Chlamydia trachomatis by well 
known techniques. Suitable DNA probes may be obtained based on the amino acid sequence of the MOMP, or based 
on the polynucleotide sequence which is reported hereinafter for the MOMP of the serovar (see Appendix B). Con- 
veniently, the Xgt11/L2/33 clone which has been deposited in connection with this patent application may be labelled 
and used as a screening probe. A specific method for selecting a clone expressing the MOMP of the Lg serovar from 
40 fl Chlamydia trachomatis genomic library is set forth in the Experimental section hereinafter This method can be mod- 
ified to allow for selection of MOMP gene(s) from other serovars. 

Synthetic polynucleotide sequences encoding for at least a portion of the MOMP gene of Chlamydia trachomatis 
may also find use, either alone or in combination with the naturally-occurring sequences. Coding for the synthetic 
sequences may be based on either the reported amino acid sequences for the MOMP's or on the polynucleotide 
45 sequences which are determined from the MOMP genes by known techniques. When used for preparing polypeptides 
as immunological reagents or as vaccines, it is usually desirable that the synthetic nucleotide fragment code for an 
oligopeptide corresponding to an epitopic site of the natural MOMP. Often, such epitopic sites may be inferred from 
the folding rules of Chou and Fasman (1 974) Biochemistry 1 3:21 1 -222, in conjunction with an analysis of hydrophobic 
and hydrophilic regions of the protein as taught by Hopp and Woods (1981) Proc. Natl. Acad. Sci. USA 78:3824-3828. 
so Alternatively, the DNA sequences encoding the polypeptide regions which react with particular monoclonal antibodies 
may be identified by the high-density phage procedure described by Nunberg et al. (1984) Proc. Natl. Acad. Sci. USA 
81 "3675-3679. The oligopeptide may then be screened for eliciting Ab cross-reactive with the naturally-occuring MOMP. 

A number of techniques are available for synthesizing short, single-stranded DNA fragments, e.g., the phospho- 
ramidite method described by Beaucage and Carruthers (1981) Tetrahedron Lett. 22:1859-1862. A particularly useful 
ss adaptation of the method of Beaucage and Carruthers is reported by Warner et al. (1984) DNA 3:401-411. Using the 
method of Urdea et al., single-stranded DNA fragments having a length of up to 100 bases may be synthesized, and 
double-stranded DNA fragments may be formed by annealing and ligating a plurality of single-stranded fragments 
under appropriate conditions. Alternatively, the complementary strand may be added using DNA polymerase with an 
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appropriate primer sequence. 

When preparing synthetic MOMP polynucleotides, it may sometimes be desirable to modify the natural nucleotide 
sequence. For example, it will often be preferred to use codons which are preferentially recognized by the desired 
host. When employing a yeast host, codons which appear at high frequency in the structural genes encoding the yeast 

5 glycolytic enzymes may be employed. In some instances, it may be desirable to further alter the nucleotide sequence 
to create or remove restriction sites to increase stability or to substitute one or more amino acids in the resulting 
polypeptide. Such changes may be made to enhance the immunogenicity of the polypeptide, facilitate conjugating the 
polypeptide to a carrier protein, or the like. It may also be desirable to add amino acids to the N-terminus or C-terminus 
0 < tns polypeptide, where such additional amino acids provide for a desired result. 

10 To produce a desired MOMP polypeptide, the MOMP polynucleotides will be incorporated into DNA constructs 
capable of being introduced into a desired expression host, usually either a prokaryotic host or eukaryotic host, such 
as yeast. Such DNA constructs will include the MOMP polynucleotide encoding the polypeptide product, transcriptional 
and translational initiation regulatory sequences joined to the 5'-end of the polynucleotide, and transcriptional and 
translational termination regulatory sequences joined to the 3'-end of the polynucleotide. The DNA constructs will 

1$ usually also include a replication system recognized by the expression host to allow for self -replication, and will often 
include other functional sequences such as markers allowing for selection of transformed hosts, additional replication 
systems, secretory leader and processing signal sequences, and the like. The replication system, however, is not 
necessary since the DNA construct may allow for integration into the host genome. 

Integration is facilitated by providing short DNA fragments on either side of the MOMP polynucleotide, which fragments 

20 are homologous to a desired location in the host genome. 

The transcriptional initiation regulatory sequences will include a promoter region recognized by the expression 
host. For E. coli hosts, the lac promoter, lambda P L or P Rl or the p-galactosidase promoter, as exemplified in the 
Experimental section hereinafter, are suitable. For yeast hosts, suitable promoters include those involved with the 
enzymes in a yeast glycolytic pathway, such as the promoters for alcohol dehydrogenase, glyceraldehyde-3-phosphate 

25 dehydrogenase, pyruvate kinase, triose phosphate isomerase, phosphoglucoisomerase, phosphofructokinase, and 
the like. By employing these promoters with other regulatory sequences, such as enhancers, operators, and the like, 
and using a host having an intact regulatory system, one can regulate the expression of the MOMP polypeptide by a 
number of techniques, such as varying the carbon source, e.g., replacing glucose with galactose; varying the concen- 
tration of a nutrient, e.g., acid phosphatase, or changing the temperature with a temperature sensitive promoter or 

30 regulatory system. 

The transcriptional termination regulatory sequence will include a terminator, preferably a terminator balanced with 
the promoter to provide proper transcription. Conveniently, the terminator which is naturally found with the promoter 
may be employed. In the exemplary embodiment described in the Experimental section hereinafter, the MOMP poly- 
nucleotide is inserted between the p-galactosidase promoter and terminator within the p-galactosidase structural gene 

35 so that a fusion product is formed. 

Enhanced yields of the polypeptides of the present invention may be obtained by employing DNA constructs which 
include a secretory leader and processing signal sequence to effect secretion of the gene product in yeast. The use 
of such secretory leader and processing signal sequences will be particularly effective with polypeptides below about 
40 kilodaltons, more usually below about 30 kiiodaltons, although it is expected that the system will function with 

40 polypeptides equal to the length of the whole MOMP, i.e., ranging from 38 to 45 kilodaltons. The secretory leader and 
processing signal sequences will normally be derived from naturally-occurring DNA sequences in yeast which provide 
for secretion of a polypeptide. Such polypeptides which are naturally secreted by yeast include a-f actor, a-f actor, acid 
phosphatase, and the like. If desired, the naturally-occurring sequence may be modified, for example, by reducing the 
number of lys-arg pairs in a-factor which define the processing site (while retaining at least one pair), or by reducing 

45 the length of the secretory leader sequence (while retaining sufficient length to provide for secretion) or by introducing 
point mutations, deletions or other modifications which facilitate manipulation, e.g., introducing restriction recognition 
sites. 

Conveniently, the secretory leader and processing signal sequence may be joined to the MOMP polynucleotide by 
providing appropriate cohesive ends on the polynucleotide fragment, by use of appropriate adaptor molecules, or a 
50 combination of both. A portion of the structural gene for the secretory protein may be left in the final DNA construct 
when it is desired to produce a fused translation product, as discussed above. 

Polypeptides of the present invention may also be recovered intracellular^ as follows. After the transformed cell 
culture has reached a high density, the cells will be separated, typically by centrifugation, lysed, andthe MOMP polypep- 
tides isolated and purified by various techniques, such as extraction, affinity chromatography, electrophoresis, dialysis, 
55 and combinations thereof. 

The MOMP polypeptides may also be prepared by conventional solid-phase synthesis techniques, such as those 
described by Merrifield (1963) J. Am. Chem. Soc. 85:2149-2156. Such solid-phase techniques are suitable for prep- 
aration of polypeptide fragments of up to about 50 to 1 00 amino acids, or more. Generally, however, as the length of 
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the polypeptide increases above 25 amino acids, the difficulty in the synthesis increases and the desirability of em- 
ploying a solid-phase synthesis technique diminishes. 

The polypeptides of the present invention, and fragments thereof, may be employed in a variety of ways. The 
polypeptides can be employed both as labelled and unlabeled reagents in various immunoassays, bioassays, and the 

5 like, for the detection of Chlamydia trachomatis or antibodies to Chlamydia trachomatis in a biological sample, e.g., 
serum. Suitable labels include radionuclides, enzymes, fluorescers, chemiluminescers, enzyme substrates or co-fac- 
tors, enzyme inhibitors, particles, dyes, and the like. Such labelled reagents may be used in a variety of well known 
assays, such as radioimmunoassays, enzyme immunoassays, e.g., ELISA, fluorescent immunoassays, and the like. 
See, for example, U.S. Patent Nos. 3,766,162; 3,791 ,932; 3,817,837; 3,996,345; and 4,233,402. Polypeptides of the 

10 present invention may also find use in vaccines against infection bv Chlamydia trachomatis. Larger polypeptides, having 
a molecular weight exceeding about 5,000 daltons, may be used without further modification. Smaller haptens (i.e., 
those below about 5 kD), however, should be conjugated to an appropriate immunogenic carrier in order to elicit the 
desired immune response. Suitable immunogenic carriers include tetanus toxoid and hepatitis B surface antigen. It 
will be possible to link short DNA fragments expressing the MOMP polypeptides to genes expressing proteins from 

is other pathogenic organisms or viruses. In this way, the resulting fused proteins may provide immunity against more 
than one disease. 

In preparing a vaccine, the polypeptides will normally be incorporated in a physiologically acceptable medium, 
such as water, physiological saline, phosphate buffered saline, and the like. The vaccine may be administered intra- 
venously, intraarterially, subcutaneously, intraperitoneally, or the like. The amount of immunogen employed per dose 

20 will be about 5 to 1 0 micrograms, if liquid, in a volume of about 0.25 to 1 ml, and may be administered repeatedly at 
about 2 to 4 week intervals, usually not more than 2 or 3 times. 

The polynucleotides of the present invention may be employed as labelled polynucleotide probes suitable for 
screening biological samples for the presence of various strains of Chlamydia trachomatis . Probes comprising DNA 
or RNA from conserved regions of the MOMP gene may be employed for detecting a broad range of Chlamydia , while 

25 probes comprising regions of the MOMP gene specific for a particular strain may be employed to identify that strain. 
The polynucleotide sequences in such probes will typically be at least 12 nucleotides, more typically 16 or more nu- 
cleotides. Conveniently, the nucleotide fragment may be synthesized based on the sequence set forth in Appendix A, 
hereinafter. 

Suitable labels include radionuclides, heavy metals, organic ligands, and the like, which allow for detection in 
30 conventional assays. Biological samples will be prepared in a conventional manner, e.g., by lysing the Chlamydia to 
release the nucleic acids. 

EXPERIMENTAL 

3$ The following experiments are offered by way of illustration, not by way of limitation. 

MATERIALS AND METHODS 
Reagents 

40 

DNase, RNase, endonuclease restriction enzymes, T4 ligase, kinase, DNA Polymerase I, and EcoRI methylase 
were obtained from Bethesda Research Laboratories. Nitrocellulose was obtained from Schleicher and Schuell. Per- 
oxidase conjugated anti-mouse, anti-rabbit, and peroxidase anti-peroxidase (PAP) sera were obtained from Cappell. 
Proteinase K, isopropylthiogalactoside (IPTG), and 4-chloro-1 -naphthol were from Sigma Chemical Co. Phage pack- 
45 aging mix was obtained from Amersham. CNBr-activated Sepharose® -4B was obtained from Pharmacia 

Bacterial Strains 

E. coli Y1088, Y1089, Y1090, and BNN 97 were obtained from R. Young and R. Davis (Stanford University). For 
so c. trachomatis , two trachoma strains, B/TW-5/OT, and C/TW-3/OT, and one LGV strain, Lr>/434/Bu t were grown in 
HeLa 229 cells and Renografin purified as described by Kuo et al. (1977) in: "Nongonococcal Urethritis and Related 
Infections," Hobson and Holmes, eds., Am. Soc. Microbiol, pp. 176-185. 

Antibodies 

55 

Polyvalent antiserum to C. trachomatis was obtained from rabbits immunized with purified LVG (L 2 serovar) or- 
ganisms that were grown in chick embryo yolk sacs. Anti-E. coli reactivities in this antiserum were removed by passage 
through a Sepharose®-4B column derivitized with an E. coH lysate. For this purpose, approximately 20mg of DNase 
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and RNase treated lysate of induced BNN 97 were coupled to 1mg of CNBr-act,vated SephaiOM»4B acoortnfl I to 
Z manufacturer's instructions. The development, specifies, and ascites product™ of mmetod ant.bod.es spe- 
cific for C. trachomatis have been previously reported (Stephens et al. (1982) J. Immunol. 128:1093). 

s Insertion of Chlamydial DNA into XgtH 

Chlamydial DNA was isolated from cell extracts of serovars L 2 , B, and C by proteinase K treatment (65ng/ml 45»C 
1 hr ) and solubilization in 1% sodium dodecyl sulfate (SDS). Following phenol extraction, the preparations were treated 
H SaZ RNase (60'C, 30 min.), phenol/chloroform extracted, and ethano! precipitated. Standard procedures were 
use S enzymatic reactions and for isolation of X phage DNA (Molecular Cloning Maniatis et a.. Cold Spnngs Harbor 
Lab 1982) Chlamydia. DNA from serovar L, (1«M> was partially digested with DNase I as previous* descnbed 
(Ruther et al (1982) Proc. Natl. Acad. Sci. USA 79.6852). Digested DNA was fractionated .n a r25% agarose gel, 
and 500-2000 base pair, ractions were collected on WhatmanDE*1 paper andelutedaspreviouslydescnbed DreUen 
et al (1981) Annals of Biochem. 112:295). After treatment with DNA polymerase I, the DNA was methylated w.th EcoRI 
methylase, and 2ug of this preparation were ligated to phosphorylated EcoRI linkers with T4 ligase These fragments 
we e then cleaved with EcoRI endonuclease and fractionated on a Sepharose® G-1 50 column. Chlam^tal DNA frac- 
tions were pooled and^anol predated, and 20ng of the chlamydial DNA were l.gated to Jgffl*- 
"qtll The EcoRI site is located within the P -galactosidase gene under the regulatory control of the p-galactos dase 
promoter terminator. The ligated DNA was packaged into phage according to the manufacturer's ^ructions. 
Phage were plated and amplified in E. coli Y1088, and approximately 2 x 10* recomb.nant phages were obta.ned. 
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Screening of Recombinant Phages 

E coli Y1 090 was infected with recombinant phage preparations that resulted in approximately 1 0* plaque forming 
2S units"(PFU) per 150mm plate. Plates were initially incubated at 42'C until small plaques became visible (approx. 5 
So P^tes were then overlayed wrth IPTG saturated nitrocellulose disks and incubated an actional 2 hrs^ at 37 a 
The nitrocellulose disks were carefully removed from the plates, rinsed in phosphate buffered sal.ne (PBS) (pH 7.4) 
to remoTany residual agar, and blocked in PBS containing 5% bovine serum albumin (BSA) for 60 am at 3TC to 
prevent subsequent nonspecific adsorption of protein. The disks were incubated wrth monoctona. anttood.es (1:1000 
S^,nPBScontainingb.05%Tween^20)for2hr.,atroomto^^^ 

tor 1 hr with 6 changes of PBS-Tween® and incubated with peroxidase-conjugated, ant.-mouse antibody (1.2000) for 
h a ro^m tempe?ature, fo.lowed by a 1 hr. incubation with peroxidase anti-peroxidase (PAP) (1:2000 dilution). The 
disk's wSThen washed with 6 changes of PBS-Tween® followed by 2 changes of PBS. The immune reactions were 
detected by adding 0.5mg/ml of 4-chloro-1-naphthol and 0.001% H 2 O a in PBS and agitated tor 5-15 mm. Plaques 
shSg positive reaction! were selected, plated at low densities, and reassayed with antibody. Th.s process was 
repeated until all plaques were reactive. 

Anal ysis ol Proteins bv SDS-PAGE and Immunoblotting 

Lvsoqens were produced from selected Xgt11 recombinants by infecting E. coH Y1089 as previously described by 
Younq and Davis (1983) Proc. Natl. Acad. Sci. USA 80:1194. Lysates from induced recombinant lysogens were pre- 
pared and 20ugaliquots were e.ectrophoresed on 7.5% or 10% SDS-polyacrylamide gels (SDS-PAGE) according to 
lT1m197^ NaL 227:680. The proteins in some gels were stained with Coomassie br.ll.anl .blue, wh.le hose 
S3J gels were electrophoretically transferred to nttrocellutose tor immunob.otting as descnbed by Towb.n ( 979) 
pZvZ Acac Sci USA 76:4350-4354. Following electrophoretic Iransfer, nitrocellulose sheets were blocked .n 5% 
BSA and probed with either a 1:1000 dilution of rabbit polyvalent anti-C. trachomatis antiserum or mouse asc.tes 
contaWng high titered monoclonal antibody. Immune reactions were detected as described above for the screen.ng 
of Smbinant plaques, except that the PAP step was omitted. Prestained molecular weight standards were: myos n 
iTrorphosphorylase B (92.500), BSA (68,000), ovalbumin (43,000), chymotrypsinogen (25,700), lactoglobul.n 
so (18,400), and cytochrome C (12,300), (Bethesda Research Laboratones). 

rhflrartarization of Xot11/L2/33 Insert DNA 

taM1/L2/33 insert DNA was obtained from EcoRI digests of the recombinant phage and separated ™ agarose 
55 eels For dot blot hybridization, 32 P .|abelled insert DNA was reacted with lysates of C. trachomatis serovars A/G-17 OT 
£aM/OT. C/rW-3/OT, D/UW-3/Cx, E/UW-5/Cx, FAJW-6/Cx, G/UW-57. H/UW-43/Cx, l/UW-12/Ur, J/ 
UW-36/Cx,'K/UW-53/Cx, Li /440/Bu, ^434/Bu. L^/Bu, C. fisittaci strain Mn. and HeLa 229 hos cells. Lysates 
wl prepared from approximately 10^ of each chlamydial strain by proteinase K digestion (1mg/ml .n 10mM Tr.s, 
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Table 1 (continued) 
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Monoclonal Antibody No. 


Serovar Specificities 


Reaction with Xgt11/L2/33 


3H10 


A,B,D,E,F,G,H,K,L1,L2,L3 




KG5 


B,D,E,F,G,H I K i L1 ,L2,L3 


+ 


DA10 


B,D I E,G,F I L1,L2,L3 


+ • 


2G3 


B,D,E,K,L1,L2,L3 


+ 


2G1 


B.F.G.H.K.L^.LS 


+ 


3Hl,2ilE3 


B,D,E,L1,L2 


+ 


JC8 


B,D,G,F,L2 


+ 


FE10 


E,G,F,L2 


+ 


JG1 


B,D,E,L2 


+ 


2H2, 2H5 


L2 


+ 


1B7, DD1 


B 




2B1 


C,J 




FC2 


F 




JG9 


D 





* Positive reaction obtained by immunoblotting. 

Analysis of Recombinant Fusion Polypeptides 

E coli lysogens were prepared for each of the positive Xgt11 clones to provide a source of fusion polypeptides for 
analysiTIysates obtained from induced lysogens were assessed by Coomassie blue stained PAGE gels and by im- 
munoblotting of the proteins that were electrophoretically transferred from PAGE gels to nitrocellulose. The molecular 
weights of these fusion proteins were estimated to range from 1 32,000 to 146,000. 

Immunoblot analysis of PAGE gels using polyvalent rabbit anti-L 2 revealed that each of the seven clones produced 
strong reactions in the plaque assay. The Xgt11/L2/33 product stained most intensely, while the products from two 
other recombinants stained very faintly. Immunoblot analysis was also performed with the monoclonal antibodies. Of 
the seven recombinants, only Jlgt11/L2/33 reacted with monoclonal antibodies as expected from the results on the 
plaque assays with these same antibodies. The monoclonal antibodies that recognized species-specific and subspe- 
cies-specific determinants on L 2 chlamydial MOMP reacted strongly with the polypeptide produced by Xgt11/L2/33, 
while the L 2 type-specific monoclonal antibodies produced negative or equivocal reactions. 

35 Characterization of fat11/L2/33 Insert DNA 

DNA from the Jtgt11/L2/33 recombinant was isolated, labelled with 32 P, and used to probe dot blots of each of the 
15 C trachomatis serovars, the Mn strain of C. psittaci , and HeLa 229 host cells. Reactions were detected with all 
chlamydiae but not with HeLa 229 host cell DNA. Furthermore, Southern blots of BamHI digests of C. trachomatis DNA 
obtained from serovars B, and C revealed one fragment in each preparation which reacted with 32 P-labelled insert 
DNA from Xgt1 1/L2/33. The molecular weight of this fragment varied slightly between serovars but was approximately 

9.4 kb. i , . 

Preparations of Xgt11/L2/33 insert DNA were obtained from EcoRI digests and separated on agarose gels. The 
insert was estimated to be about 1 .1 kb in length with restriction sites for Haell, Haelll, Hhal, and Xhol. Restriction sites 
for Accl, BamHI, Bell, BstEII, EcoRI, EcoRV, Pstl, Pyul, Sstl, and Sstll were not detected. 

The approximately 1.1 kb insert DNA was sequenced by standard techniques, and the sequence is set forth in 
Appendix A. 

Sequencing of ^ 1059 Inserts 

Lambda 1059 recombinants having 9.2 to 9.8 kb inserts that were shown to be homologous with Xgt11/L2/33 by 
Southern analysis were used for endonuclease restriction mapping, and additional Southern analyses. Two contiguous 
fragments (BamHI/EcoRI and EcoRI/EcoRI) were identified, and these contain sufficient base pairs to encode for the 
L 2 MOMP gene product. These fragments were cloned into M13 for DNA sequencing. The sequence data for a 9.2 kb 
fragment (designated L2 B9-F DNA) are set forth in Appendix B. 

The sequence includes an untranslated region comprising 1287 bases, followed by a 66 base region encoding a 
22 amino acid leader sequence. Coding for the MOMP begins at base 67 (amino acid 23) and extends through base 
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number 1182 (amino acid 394). The molecular weight for the MOMP including the leader is calculated to be 42,557 

The N-terminus of the MOMP was located on the basis of the 25 amino acid N-terminus reported by Nano et al. 
(1985) supra Differences in the sequences of the N-terminus reported by Nano et al. and that reported herein are 

s found aTa^Sno acid residues 32, 44. and 45, as numbered in Appendix B. These differences may result from differences 
amonq the isolates or mistakes in amino acid sequencing. 

The sequence set forth in Appendix A corresponds to amino acids 247 through the 3-terminus in Appendix B, with 
certain deviations Bases 35-38 in Appendix A are AGA, corresponding to amino acids GlyGlu, while bases 773-775 
in Appendix B are TGT, corresponding to amino acids GlyVal. These deviations are underlined in both Appendices. 

10 The DNA sequence corresponding to amino acids 305 through 394 in Appendix B has several deviations from Appendix 
A which result in a different reading frame for the sequence of Appendix B. Base numbers 1 74, 1 81 , and 1 86 in Appendix 
A were not detected in the X 1059 clones. Base number 35 in Appendix A is a T, while the corresponding base in 
Appendix B (in amino acid 357) is a C. Finally, a G is inserted in amino acid 358 and a G is inserted in ammo acid 374 
in the sequence of Appendix B. In both Appendices A and B, bases which are inserted or changed relative to the other 

is Appendix are boxed, while deleted bases are indicated by an arrow. Both the DNA and amino acid sequences of 
Appendix B are believed to be correct. 

According to the subject invention, novel recombinant DNA constructs are provided for the expression of a polypep- 
tide having immunological activity corresponding to that of a naturally-occurring major outer membrane protein of 
Chlamydia trachomatis . Such polypeptides may find use as reagents in the detection of Chlamydia trachomatis or 

20 T^^to Ote^fo trachomatis , and as vaccines against inlection by Chlamydia trachomatis in susceptible hosts. 
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cttaaoogagaactagaatttcg^ 

7 ecorU 7 »n11, 13 mbcl sau3a. 47 dd*l. 51 fold, 56 n.nll, 

U^?Ta^A*?A&G^ 

90 al ol . 103 xmrtl. 

GGGATOTAACCTCAATTTACCA^ 

143 aval xhol. 144 tail* 168'hinfl. ISO Mil It 

.- i ^ . -,tv r<TKr-ua i P-hi.ftcpV/a1 ThrThrL*oAsriProThr 1 1 «rAla 

KgJ^eCTTCAGpATGTTGACAG^^ 
181 ddeli 195 alul. 

cctcgaccgctacactttcgatcgc^ 

243 alul. 258 alul. 263 hhal. 268 mnlli 275 alul. 




325 xbal. 329 xn.nl. 



365 ?okl. 394 hinfl, 40*3 n.bol s*u3a, 404 clal. 405 tail. 415 
alul. 416 bbv fr.u4hl, 

523 t..r,2 h.iJll »dul. 527 t*M. 53? I»nl. 540 «s U l «va2, 
577 "ta^li 579 mbol sau3a. 5S5 nrnll* 

SttgttttagattttaaagagK 

627 mbol 1, 641 t,a«l stul, 642 haelll. 644 ronll, 653 seal. 65 
4 r*al« 

A A-. accl, 675 hhal. 676 tacl. 677 hhal. 485 alul. 69S alul. 
713 alul. 71S hpall, 
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APPENDIX B 



-GGATCCTCACCCTCTTCATAAGCACGAATGCATTCTCTTAGGTTTCCTAACTCCCTCGT 
ftA TTTTTCTATGTTCTTCTGCCCTAATAOOTCCC>ACATACCCCAACAAATCAGC.lACTG 

yi'iC GCCCT TC AGGAT A ATGTCTGCGAACCGA AG AT TC 0 AC AT GCA ATCCTGGCCAATCC 
T TCTCCAr.CATC.TTGAGCCTTAAAAAAGTAC:GCTCAGATALATTAGGTC.TWAGGATGT 
AAGGTACAGACCCTAATACAGAAGCTTTGGC-ATGGATCGTATCTTCAACGAttATCACGf< 

7 C CAT AT GCAGCTCT T GAGCCAAAAAATCTTGC AAATTTT TT AATGT AA1 CCTT ACGAA 
CA^GAACAACCCTCTTATTCCCTTGCTCATCTGTATGCCAAACACCCOTCGGAATA ft* ■ 
rGTATCGCTCGATAAGAGATCCCGACATTATATTGTAAAACOTTTTCTGCCAGCGTTTT 

ACCAAAACGATCACATACTCCTGCGCGA1 CACAATGC1 CAGGAACACTTCTACGCTGACf 
C,Ar.GATAAGCTTCTTCCTTCJTTTTCTCATGC.TGC.ACAACAG.:AACATGCCATATAC.GC 
AAAGTGATGATAGACAAAGCAATAATAAATCCCACAAGrAGTCTGTTAGLCTrTT^TGG. 
rA rAGAAAGTGGGGTGCGTC.GTTTTCTfTTCATATATCGTTAGTTTAATCTGTTTTTAT 
Tf»ftTCGA«*;CGTTTAAAAACAC'.TTTCTTTGTAGTAATAAf»AACGATTTCTATCAAf»ACAA 
^yjCTTAGATTTTCTTACAAAAATCTCCTCTTTTCTTTT AGCCAAACCCCCATCTTcXiA 
G rTATTr:rAAACACAAAAATCTTAGGTrtTGGAAArTAACAACTCATAAAAAT.GAACT 
^TTTTGTAATTAACTCAAAACCCTCTCATTCTCAACAATCAACATATTGCCAATATGC,: 

■ TT T TtfV.Tf 7CGOT T TC AGAGCGAT T T TT T TCOC AArtAACCA AG AAC AT AAAACAY AA AA 
^ATATACAAAAATOGCTCTCTrCTTTATCGCTAAATCAGGAGGCGCTTAAGC^CTlCT 
Tr^TGGGACCAACGTTTTTCTTATCTTCTTTACGAGAATAAGAAAATTTTGTTAVMOCT 

rf.Af\CATTGAACGACATGTl C I CGATTAAGGCT GCTTTT ACTTGCAAGACATTCCTC AG 
OCCATTAATTOCTACAGGACATCTTGTCTGGCTTTAACTAGGACGCAGT&CCGCCAGAA 

1 

fiftACiATACtCGAGCACAAAAAOA&CTAATTATACAATTTA'SAOOTAAGA RS AAA 

aa as vts aaa ftt m w $ at am «k ft* » 

US fa V« as 81? in cct SM c«oo aat 8li Si SSS 
*, 8ft ft & as Uf fcffi ?H giS Hit* 8l£ 8» tt ?» 

be sw ee? fts a? at Us at ess lit sk »i a? a« 

^ IS Sit SS T>fi OTT tit &£ «T OTT TTC 8iS ^ »? 
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* « & w » « w - » 88 «" mt ccT • 

JK VfS $ &c rcB aot m ?» - *» ^ & * 

w « SI » a w M » w w * « s» a* w 
w » a ww » » S. w w a* w » w a» 
& i a? v« tss ax a* ax w a» - w as 
& m as «e w as «e as an ax w - ** 

m m I as «a - - ? " ™ m * ^ ^ m 
w m as as as m a* w a? w as as as as a? 

- , . ... At 0 T V r His CO u TrP 

^ lis as a? as a? as a? m a? «. «« ™ ™, 
« as a? w a? w m S as w m m w » p - 
v »» I m u Tss.fi? as as a? m a? as as a* 

iffiasasSiua^saaiK^as^^m^ 

as Hs i as * as « as as iff « » w - »* 
as as as Wf m a? as as as a& as & , ~ m - 
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ss? 8ss ?S Hi as as* s& s» sis ai as? & t» 



394 



COC TTC TAA TTAATTGTATAATTTTGTTAAACTTTGGCAAGTTTATCTTTGTTAATA 

ftCGTTAATAACACTATtCGTGTTTCTOOOCTCCACTTCGOTCOOOTCCAGTTTTTTTTfiiC 

AAAAATTTTTTTTCTTACTTTCGATCTCCCTCCTATCTCTCTTACAACAAAATCTAAAAT 

XTCTCTAAAAGAAGATTGCATAAAAGGCCTCTTTCCAGTACTATATCGGTCTACTTGAOS • 

GCGCCCGTAGCTCAATGGTAGAGCTGTAGCCTTCCAAGCTACCGGTGTCAGTTCGATTGT 

GATCGGGCTCTTTTTTACTCCTGTATGACTCCCAAGTCTGAAATCTGAGCGTCTCTCAGtt* 

TGCCTTGTTAACACATAAAAAGAGOAACAAAGCTTGGAACTTTCCTGCAAACTCACTT'I A 

AAAGAACTATTAGAATCCGGGGCACATTTTGGAGACC AGACAAGTCGCTGGAATCCCAAG 

ATGAAGCCTTTTATTTTTGAAGAAAAAAATDGCCTTTACATGATCGACTTGGC1 AAAACT 

TTAGGTCAGTTGAAAAAGGCTGTTTCTTGCATTCAAAttAACTATCGATCAAGAGAGGI 

ATTTTTGTTTGTTGGAACAAAAAAACAACTCAAAACAGATCATTAGAGAAGCTGCTATCGA 

AT GTGGCG A AT TC 



Claims 

Claims for the following Contracting States : BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

1. A Deconstruct forthe expression of Chlamydia trachomatis MOMP polypeptides, which comprises the following 
operably linked elements: 

a transcriptional promoter; 

a D NA molecule encoding a C. trachomatis MOMP polypeptide comprising a MOMP polynucleotide at least 

27 base pairs in length from sequence of Appendix A; 

and 

a transcriptional terminator, wherein at least one of said transcriptional or translation^ regulatory sequences 
is not derived from Ch lamydia trachomatis. 

2. The DNA construct as in Claim 1. wherein the MOMP polynucleotide encodes for substantially the entire length 
of the major outer membrane protein. 

3. The DNA construct of claim 1 , wherein the MOMP polynucleotide encodes a polypeptide reactive with antibodies 
specific to Chlamydia. 

4. The DNA construct of claim 1 , wherein the MOMP polynucleotide encodes a polypeptide reactive with antibodies 
specific for C. trachomatis. 

5. The DNA construct of claim 1 , wherein the MOMP polynucleotide encodes a polypeptide reactive with antibodies 
specific lor a serovar of C. trachomatis. 

6. ADNAconstructfortheexpressionofChlamydiatrachomatisMOMPpolypeptides,whichcomprisesthefollowing 
operably linked elements: 
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a transcriptional promoter; 

a DNA MOMP polynucleotide molecule coding tor at least nine consecutive amino acids of the amino acid 
Lquence ol CrSamydia trachomatis MOMP from Appendbc A, wherein the MOMP po.ynucleo.de . fused to 

system of the second structural gene; and 

a transcriptional terminator, wherein at least one of said transcriptional regulatory sequences is not derived 
from Chiamydia trachomatis. 

7. A DNA construct as in Claim 6, wherein the second structural gene codes for an immunogen. 

8. A DNA construct as in Claim 6. wherein the second structural gene is a p-galactosidase gene. 

9 An isolated polynucleotide molecule comprising at least 27 base pairs in length from the sequence of Appendbc A 
and encoding ^polypeptide having immunological cross-reactivity with the major outer membrane protem of 
Chlamydia trachomatis, said polynucleotide lacking at least one natural flanking region. 

10. An isolated polynucleotide as in Claim 9, wherein the polypeptide encoded thereby is immunologically cross-re- 
active with serovar L2 MOMP. 

11 An isoteted polynucleo 

Rising a polynucleotide fragment of at least 12 nucleotides from the C. trachomat.s MOMP nuc leot.de sequence 
of Appendix A, which probe is capable of binding a DNA or RNA sequence character.^ of Chlamydia. 

12. The isolated polynucleotide probe of claim 11 . wherein the probe is capable of binding a DNA or RNA sequence 
characteristic of C. trachomatis. 

13. The isolated polynucleotide probe of claim 11 , wherein the probe is capable of binding a DNA or RNA sequence 
characteristic of a serovar of C. trachomatis. 

14. The polynucleotide probe of claim 13, wherein said polynucleotide fragment further comprises a detectable label. 

1 5. A cultured cell transformed or transf ected by the DNA construct of claim 1 or 6. 

16. A transformed cell according to claim 15, which is E. coli. 

17 Apeptidewhichcomprisesfromnineto^^ 

of Appendix A and which peptide is capable of reacting with antibodies wh,ch react w,th the major outer membrane 

protein of C. trachomatis. 

ia The peptideof claim 17. for use in a immunoassay for thedetection of antibodiestoC.trachomatisorC.trachomatis 
antigen in a biological sample. 

19. The peptide of claim 17, which is conjugated to a carrier. 

20 An immunoassay for the detection of Chlamydia trachomatis antigen or antibodies to C. trachomatis in a biological 
sampte said immunoassay characterized by the use of a C. trachomatis MOMP polypept.de or fragment thereof 
encoded by the DNA construct of claim 1 or 6, where the polypeptide may be labelled or unlabeled. 

Claims for the following Contracting State : AT 

1 A process for the expression of Chlamydia trachomatis MOMP polypeptides, characterized by the use of a DNA 
construct which comprises the following operably linked elements: 

a transcriptional promoter; 
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a DNA molecu.e encoding a C. trachomatis MOMP polypeptide comprising a MOMP polynucleotide at least 

27 base pairs in length trom sequence of Appendix A, 

and 

a transcriptional terminator, wherein at least one of said transcriptional or translationa. regulatory sequences 
is not derived from Chlamydia trachomatis. 

2. A process according to claim 1 , wherein the MOMP polynucleotide encodes for substantially the entire length of 
the major outer membrane protein. 

3. A process according to claim 1 . wherein the MOMP potynuc.eotide encodes a polypeptide reactive with antibodies 
specific to Chlamydia. 

Aproce ssaccordingtoclaim1,wherein the MOMP polynucleotide encodes a polypeptide reactive with antibodies 
specific for C. trachomatis. 

A process according to claim 1 , wherein the MOMP polynucleotide encodes a polypeptide reactrve with antibodies 
specific for a serovar of C. trachomatis. 
6 A process for the expression of Chlamydia trachomatis MOMP polypeptides, charactered by the use of a DNA 
' construct which comprises the following operably linked elements: 

a transcriptional promoter; 

£=£=SES2=£5SSSS 

system of the second structural gene; and 

a transcriptional terminator, wherein at least one of said transcriptional regulatory sequences is not derived 

from Chlamydia trachomatis. 
7. A process according to claim 6, wherein the second structural gene codes for an immunogen. 
8 A process according to claim 6, wherein the second structural gene is a p-galactosidase gene. 

• sssEiESsSSSSSS 

or RNA sequence characteristic of Chlamydia trachomatis. 
10 . A process according to Cairn 9, wherein the probe is capab.e of binding a DNA or RNA sequence characterise 
of C. trachomatis. 

„. A process according to Cairn 9, wherein the probe is capable of binding a DNA or RNA sequence character^ 

of a serovar of C. trachomatis. 
12. A process according to claim 11 , wherein said polynucleotide fragment further comprises a detectable label. 

1,A P rocessforthed^ 

react wrth the major outer membrane protein of C. trachomat.s. 
14 A process according to claim 13, wherein the peptide is conjugated to a carrier. 
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which comprises the following operably linked elements: 
a transcriptional promoter; 

a DNA molecule encoding a C. trachomatis MOMP polypeptide comprising a MOMP polynucleotide at least 

27 base pairs in length from sequence of Appendix A; 

and 

a transcriptional terminator, wherein at least one of said transcriptional or translational regulator sequences 
is not derived from Chlamydia trachomatis. . 

1 6 A orocess for the detection of Chlamydia trachomatis antigen or antibodies to C. trachomatis in a biological sample, 
' characterized by the use of a C. trachomatis MOMP polypeptide or fragment thereof encoded by a DNA construct, 
which comprises the following operably linked elements: 

a transcriptional promoter; 

a DNA MOMP polynucleotide molecule coding for at least nine consecutive amino acids of the amino acid 
sequence of Chlamydia trachomatis MOMP from Appendix A, wherein the MOMP polynucleotide is fused to 
a second structural gene in proper reading frame therewith and is under the regulatory control of the regulatory 
system of the second structural gene; and 

a transcriptional terminator, wherein at least one of said transcriptional regulatory sequences is not derived 
from Chlamydia trachomatis. 



Patentanspruche 

Patentanspruche fur folgende Vertragsstaaten : BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

1. DNA-Konstrukt zur Expression von Chlamydia trachomatis MOMP-Polypeptiden, das die folgenden operabel ver- 
bundenen Elemente aufweist: 

ein Transkripitionspromotor ; a . 

ein DNA-Molekul, das ein G. trachomatis MOMP-Polypeptid kodiert und em MOMP-Polynukleotid mit einer 
Lange von wenigstens 27 Basenpaaren der Sequenz aus Anhang A aufweist; 

eT^Transkriptionsterminator, wobei wenigstens eine dieser transkriptionalen Oder translationalen regulativen 
Sequenzen sich nicht von Chlamydia trachomatis ableitet. 

2. DNA-Konstrukt nach Anspruch 1, bei dem das MOMP-Polynukleotid im wesentlichen die gesamte Lange des 
Hauptproteins der AuGenmembran kodiert. 

3. DNA-Konstrukt nach Anspruch 1 , bei dem das MOMP-Polynukleotid ein Polypeptid kodiert, das reaktionsfahig mit 
fur Chlamydia spezifischen Antikorpern ist. 

4. DNA-Konstrukt nach Anspruch 1 , bei dem das MOMP-Polynukleotid ein Polypeptid kodiert, das reaktionsfahig mit 
fur C. trachomatis spezifischen Antikorpern ist. 

5. DNA-Konstrukt nach Anspruch 1 , bei dem das MOMP-Polynukleotid ein Polypeptid kodiert, das reaktionsfahig mit 
fur einen Serovar des C. trachomatis spezifischen Antikorpern ist. 

6. DNA-Konstrukt zur Expression von Chlamydia trachomatis MOMP-Polypeptiden, das die folgenden operabel ver- 
bundenen Elemente aufweist: 

ein Transkriptionspromotor ; 

ein DNA-MOMP-Polynukleotid-Molekul, das wenigstens neun aufeinander folgende Aminosauren der Amino- 
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saurcsequenz h~ ™»™Hi a trachomatis MOMP aus Anhang A kodiert, wobei das MOMp - p ^ nM ^^ 
^nem zweften StruM^arTliT dem richtigen Leseraster fusioniert ist und sich unter der regulabven Kontrolle 
des regulierenden Systems des zweiten Strukturgens befindet; 

e^Transkriptionsterminator, wobei wenigstens eine diesertranskriptionalen regulafrven Sequenzen sich nicht 
von Chlamydia trachomatis ableitet. 

7. DNA-Konstrukt nach Anspruch 6. bei dem das zweite Strukturgen ein Immunogen kodiert. 

8. DNA-Konstrukt nach Anspruch 6, bei dem das zweite Strukturgen ein p-Galaktosidase Gen ist. 

9 isoliertes Polynukleotidmolekul das einen Abschnitt von wenigstens 27 Basenpaaren der Sequenz aus Anhang A 
au weist und ein Polypeptid kodiert. das eine immunologische Kreuz-ReaktivKat m* dem 
membran von ChJvdia trachomatis aufweist, wobeidiesem Polynukleotid wenigstens em naturlichflankierender 

Bereich tehlt. 

10. isoliertes Polynukleotid wie in Anspruch 9. wobei das dadurch kodierte Polypeptid immunolgisch kreuz-reaktiv mit 
Serovar L2 MOMP ist. 

11 Isolierte Polynukleotidsonde zum Nachweis der Anwesenheit von Chlamydia in einer biologischen Pro be. wobei 
Sonde ein Polynukleotidfragment von wenigstens 12 Nukleotiden aus der a trac» MOMP-Nuk^ot.d- 
sequenz aus Anhang A aufweist, und in der Lage is,, eine DNA- Oder RNA-Sequenz, die fur Oyamydja charak- 
teristisch ist, zu binden. 

12. Isolierte Polynukleotidsonde nach Anspruch 11, die in der Lage ist, eine DNA- Oder RNA-Sequenz, die fur C. 
trachomatis charakteristisch ist, zu binden. 

13. Isolierte Polynukleotidsonde nach Anspruch 11, die in der Lage ist, eine DNA- oder RNA-Sequenz, die fur einen 
Serovar des C. trachomatis charakteristisch ist, zu binden. 

14. Polynukleotidsonde nach Anspruch 13, bei der das Polynukleotidfragment zusatzlich eine detektierbare Markie- 
rung aufweist. 

15. Kultivierte Zelle, die durch das DNA-Konstrukt des Anspruchs 1 oder 6 transformiert oder transfiziert wurde. 

16. Transformierte Zelle gemaB Anspruch 1 5, die E. coH ist. 

17 Peotid mit neun bis fOnfzig Aminosauren, die eine Sequenz haben, die innerhalb der Aminosauresequenz aus 
Anhang A vorkommt, und das ist in der Lage ist, mit Antikorpern zu reagieren, die m,t dem Hauptprotein der 
AuBenmembran der C. trachomatis reagieren. 

18. Peptid nach Anspruch 17 fur die Verwendung in einem Immunassay fur den Nachweis von Antikorpern gegen C. 
' trachomatis oder C. trachomatis Antigen in einer biologischen Probe. 

19. Peptid nach Anspruch 17, das mit einem Trager verbunden ist. 

20 Immunassay zum Nachweis von Chlamydia trachomatis Antigen oder Antikorpern gegen C. trachomatis in einer 
IS Probe, gekennzeichnet durch die Verwendung eines C. Uachornatis MOMP-Polypeptdes oder eines 
Fragments davon, das durch das DNA-Konstrukt der AnsprOche 1 oder 6 kodiert wird, wobe, das Polypept,d mar- 
kiert oder nicht markiert sein kann. 

Patentanspruche fur folgenden Vertragsstaat : AT 

1 Verlahren zur Expression vnn Chlamydia trachomatis MOMP-Polypeptiden, das durch die Verwendung eines DNA- 
' Konstrukts charakterisiert ist, das die folgenden operabel verbundenen Elemente aufweist. 

ein Transkripitionspromotor ; 
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ein DNA-Molekul, das ein C. trachomatis MOMP-Polypeptid kodiert und ein MOMP-Potynukleotid mit einer 
Lange von wenigsten 27 Basenpaaren der Sequenz aus Anhang A aufweist; 

ei'lranskriptionsterminator, wobei wenigstens eine dieser ,ranskrip,ionalen- Oder translations regulativen 
s sequenzen sich nicht von chlamydia trachomatis ableitet. 

2 Verfahren gemaB Anspruch 1 , bei dem das MOMP-Po.ynuk.eo.id im wesent.ichen die gesamte Lange des Haupt- 
proteins der AuBenmembran (major outer membrane protein) kodiert. 
* 3. verlahren gemaB Anspruch 1, bei dem das MOMP-Polynukieotid ein Polypeptid kodiert, das reaktionsfahig mit 
fur Chlamydia spezifischen Antikorpern ist. 
4. Verfahren gemaB Anspruch 1, bei dem das MOMP-Polynukleotid ein Polypeptid kodiert, das reaktionstahig mit 
fur C. trachomatis spezifischen Antikorpern ist. 
' 5 5 Verfahren gemaB Anspruch 1. bei dem das MOMP-Polynukleotid ein Polypeptid kodiert. das reaktionsfahig mit 
fur einen Serovar des C. trachomatis spezifischen Antikorpern ist. 

6 VertahrenzurExpressi r.h.amvdia trachomatis MOMP-Polypeptiden das durch die Verwendung eines DNA- 

20 KonSes charakterisiert ist^elolgenden operabel verbundenen Elemente aufwe.st. 

l^i^'ZSi^m das wenigstens neun aufeinander folgende Aminosauren der Amino- 
SCrSlS* MOMPaus Anhang A kodiert, wobei das 
e^em zweften Str ukturgen in dem richtige n Leseraster fusioniert ist und sich unter der regulativen Kontrol.e 
des regulierenden Systems des zweiten Strukturgens befmdet; 

e-niranskriptionsterminator, wobei wenigstens eine dieser transkriptionalen- Oder translation^ regulativen 
Sequenzen sich nicht von Chlamydia trachomatis ableitet. 

7. Verfahren gemaB Anspruch 6, bei dem das zweite Strukturgen ein Immunogen kodiert. 

8. Verfahren gemaB Anspruch 6, bei dem das zweite Strukturgen ein p-Galaktosidase Gen ist. 
35 , VertahrenzumNachweisde^ 

ne,dU Trnt1 2 TkIe n o^ 

TdTSe is^.^in^B DNA- ode^ ^ A^eq^je^rdleluTchiamy^ tjachomatis charakteristisch ist, zu bmden. 

10. Verfahren gemaB Anspruch 9, bei dem die Sonde in der Lage ist, eine DNA- oder RNA-Sequenz. die fur C. 

chomatis charakteristisch ist, zu binden. 
11 Verfahren gemaB Anspruch 9, bei dem die Sonde in der Lage ist, eine DNA- oder RNA-Sequenz, die fur einen 
Serovar des C. trachomatis charakteristisch ist, zu binden. 

12 . Veria hrengemaBAnspruch11,beidemzu 
gehort. 

trachomatis reagieren. 

14 Verfahren gemaB Anspruch 13. bei dem das Peptid mit einem Trager verbunden ist. 
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ments davon, das durch ein DNA-Konstrukt kodiert ist, das die folgenden operabel verbunden Elemente aufweist: 
ein Transkriptionspromotor; 

ein DNA-MolekOI, das ein C. trachomatis MOMP-Polypeptid kodiert und ein MOMP-Polynukleotid mit einer 
5 Lange von wenigstens 27 Basenpaaren der Sequenz aus Anhang A aufweist; 

und 

ein Transkriptionsterminator, wobei wenigstens eine dieser transkriptionalen- Oder translationalen regulativen 
Sequenzen sich nicht von Chlamydia trachomatis ableitet. 

10 16. Vertahren zum Nachweis von Chlamydia trachomatis Antigen Oder Antikorpern gegen C. trachomatis in einer 
biologischen Probe, gekennzeichnet durch die Verwendung eines C. trachomatis MOMP-Polypeptides Oder Frag- 
ments davon, das durch ein DNA-Konstrukt kodiert ist, das die folgenden operabel verbunden Elemente aufweist: 

ein Transkriptionspromotor; 

is ein DNA-MOMP-Polynukleotid-Molekul, das wenigstens neun aufeinander folgende Aminosauren der Amino- 

sauresequenz des Chlamydia trachomatis MOMP aus Anhang A kodiert, wobei das MOMP-Polynukleotid mit 
einem zweiten Strukturgen in dem richtigen Leseraster fusioniert ist und sich unter der regulativen Kontrolle 
des regulierenden Systems des zweiten Strukturgens befindet; 
und 

20 ein Transkriptionsterminator, wobei wenigstens eine dieser transkriptionalen regulativen Sequenzen sich nicht 

von Chlamydia trachomatis ableitet. 



Revendfcations 

25 

Revendications pour les Etats contractants suivants : BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

1 . Construction d'ADN pour I'expression de polypeptides PPME de Chlamydia trachomatis, comprenant les elements 
30 suivants Ii6s de maniere fonctionnelle: 

un promoteur transcriptionnel; pour un polypeptide 

une molecule d'ADN codant de C. trachomatis comprenant un polynucleotide PPME d'au moins 27 paires de 
base de long de la sequence de I'annexe A; 
35 et 

un terminateur transcriptionnel, caracterise" en ce qu'au moins Tune desdites sequences de regulation trans- 
criptionnelles ou traductionnelles n'est pas issue de Chlamydia trachomatis. 

2. Construction d'ADN selon ia revendication 1 , caracterisee en ce que le polynucleotide PPME code sensiblement 
40 pour toute la longueur de la proline principale de la membrane externe. 

3. Construction d'ADN selon la revendication 1 , caracterisee en ce que le polynucleotide PPME code pour un poly- 
peptide reactif vis-a-vis d'anticorps specif iques de Chlamydia. 

45 4. Construction d'ADN selon la revendication 1 , caracterisee en ce que le polynucleotide PPME code pour un poly- 
peptide reactif vis-^-vis d'anticorps specifiques de C. trachomatis. 

5. Construction d'ADN selon la revendication 1, caracterisee en ce que le polynucleotide PPME code pour un poly- 
peptide r6actif vis-£-vis d'anticorps sp6cif iques d'une serovar de C. trachomatis. 

50 

6. Construction d'ADN pour I'expression de polypeptide PPME de Chlamydia trachomatis, comprenant les elements 
suivants lies de maniere fonctionnelle: 

un promoteur transcriptionnel; 

55 une molecule d'ADN pour le polynucleotide PPME, codant pour au moins neuf acides amines consecutifs de 

la sequence d'acides amines de PPME de Chlamydia trachomatis de I'annexe A, caract6ris6e en ce que le 
polynucleotide PPME est fusionne a un deuxieme gene de structure en bonne phase de lecture avec lui et 
sous le controle de regulation du systeme de regulation du deuxi6me gene de structure; et 
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un terminateur.transcriptionnel. caracterise en ce qu'au moins l'une desdites sequences de regulation trans- 
criptionnelles n'est pas issue de Chlamydia trachomatis. 

7. Construction- d'ADN se.on la revocation 6, caracterisee en ce que le deuxieme gene de structure code pour 
un immunogene. 

8. Construction d'ADN se.on la revendication 6, caracterisee en ce que le deuxieme gene de structure est un gene 
de la p-galactosidase. 

quante naturelle. 

10 Polynucleotide isole selon la revendication 9, caractertoe en ce que le polypeptkJe ainsi code presente une reac- 
' tivite immunologique croisee avec de la PPME de serovar L2. 

" sSSSSSSSSSSSS 

racteristique de Chlamydia. 

,2 Sonde polynucleotide iso.ee selon la revendication 11, caracterisee en ce que la sonde est susceptible de se 
' Her & une sequence d'ADN ou d'ARN caractertotkiue.de C. trachomatis. 

13 sonde polynudeotidique iso.ee selon la revendication 11, caracterisee en ce que la sonde est susceptible de se 
Her fune sequence d'ADN ou d'ARN caracteristique d'une serovar de C. trachomatis. 

14. Sonde polynudeotidique seion la revendication 13. caracterisee en ce que .edit fragment polynuc.eotk.ique com- 
prend en outre un marqueur detectable. 

15. Cellule en cu.ture transforms ou transferee par une construction d'ADN selon la revendication 1 ou 6. 
16 Cellule transformee selon la revendication 15, caracterisee en ce qu'il s'agtt de E. coli. 

principale de la membrane externe de C. trachomatis. 
1. Peptide selon la revendication 17, pour une utilisation dans un immunodosage pour ,a detection d'anticorps contre 
C ttachomatis ou I'antigene de C. trachomatis dans un echantillon b.olog.que. 

19 Peptide selon la revendication 17, caracterise en ce qu'il est conjugue a un agent porteur. 

polypeptide peut etre marque ou non. 
Revendications pour I'Etat contractant suivant : AT 

1 Precede depression de polypeptides PPME de Chlamydia trachomatis, caracterise par I'utilisation d'une cons- 
Son d'ADN comprenant les elements suivants lies de mani&re fonctionnelle: 

base de long de la sequence de I'annexe A; 
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un terminate transcriptional, caracterise en ce qu'au moins rune des sequences de regulation transcrip- 
tionnelles ou traductionnelles n'esl pas issue de Chlamydia trachomatis. 

2. Precede selon la revendication 1 . caracterise en ce que le polynucleotide PPME code sensiblement pour toute la 
longueur de la prot6ine principale de la membrane exteme. 

3. Precede selon la revendication 1 , caracterise en ce que le polynucleotide PPME code pour un polypeptide reactif 
vis-&-vis d'anticorps specifiques de Chlamydia. 

4. Precede selon la revendication 1 , caracterise en ce que le polynucleotide PPME code pour un polypeptide reactif 
vis-a-vis d'anticorps specifiques de C. trachomatis. 

5 Precede selon la revendication 1 , caracterise en ce que le polynucleotide PPME code pour un polypeptide reactif 
vis-a-vis d'anticorps sp6cifiques d'une s6rovar de C. trachomatis. 

6 Precede pour .'expression de polypeptides PPME de Chlamydia trachomatis, caracterise par I'utilisation d'une 
' construction d'ADN comprenant les elements suivants lies de maniere lonctionnelle: 

iCSe 'd^Xlynucleotide PPME, codant pour au moins neu, acides amines consecutifs de 
a sCnce^ides amines de PPME de Chlamydia trachomatis de I'annexe A caractensee en ce que le 
^nucleotide PPME est t usionne a un deuxieme gene de structure en bonne phase de ecture avec lu, et 
sous le contr6le de regulation du systeme de regulation du deuxieme gene de structure; et 
un terminates transcriptionnel, caracterise en ce qu'au moins I'une desdrtes sequences de regulation trans- 
criptionnelles n'est pas issue de Chlamydia trachomatis. 

7. p rC cedeselonlarevendication6,caracteriseencequeledeuxiemegenedestructurecodepour 

8. Precede selon la revendication 6, caracterise en ce que le deuxieme gene de structure est un gene de la p- 
galactosidane. 

o Pror6d6 de detection de la presence de Chlamydia trachomatis dans un echantillon biologique, caracterise par 
Ssfttn ate ^onde polynuc.eotidique isolee, ladite sonde comprenant un fragment polynucleot.dique dau 

esTsusceptibfe de se Her a une sequence d'ADN ou d'ARN caracteristique de Chlamydia trachomafs. 

10. Precede selon la revendication 9, caracterise en ce que la sonde est susceptible de se Her a une sequence d'ADN 
ou d'ARN caracteristique de C. trachomatis. 

11. Precede selon la revendication 9, caracterise en ce que la sonde est susceptible de se lier a une sequence d'ADN 
ou d'ARN caracteristique d'une sSrovar de C. trachomatis. 

12. Precede selon la revendication 11 , caracterise en ce que .edit fragment polynucleotidique comprend en outre un 
marqueur detectable. 

13 Precede de detection d'anticorps centre C. trachomatis ou I'antigene de C. trachomatis dans un echantillon , bio- 
Se caracterise par r utilisation d'un immunodosage comprenant un peptide comprenant de neuf a e nquante 
acides aSnes ayan : una sequence se situant dans la sequence d'acides amines de I'annexe A et lequeh pept.de 
esl ^?usceptibte de reagir avec des anticorps reagissant avec la proteine principale de la membrane externa de C. 
trachomatis. 

14. Precede selon la revendication 13, caracterise en ce que le peptide est conjugue a un agent porteur. 

, R Pmr-Prie de detection de I'antigene de Chlamydia trachomatis ou d'anticorps contre C. trachomatis dans un echan- 
%SS£iZ£2£ .'utilisation d'un polypeptide PPME de C. trachomatis ou d'un fragment de eelui- 
SS^S une construction d'ADN, comprenant les elements suivants lies de maniere fonctionnelle: 
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PPME tfau mo«s 27 peire. d e bas. de. long dp la ««. * t«w» A; 

«. InJLn*. «« I- 1-"* Chlamydia nttanatx. 

criptionnelles n'est pas issue de Chlamydia trachomatis. 
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